temperature upon stirring for another 48 hours. It was subsequently filtered to remove NaHCO 3 , followed by evaporation of the solvent under reduced pressure. The resulting light brown oil was purified by column chromatography using silica gel 60, first with CH 2 Cl 2 as eluent to remove the by-product 1,4,7,10tetra-(ethoxy-carbonylmethyl)-1,4,7,10-tetraazacyclododecane, and next with CH 2 Cl 2 :CH 3 OH (9:1) to elute the desired product 1 in 74% yield (2.0 g, 4.6 mmol) as a pale yellow fluffy solid. 1 Triethyl 2,2',2''-(10-(2-oxo-2-(p-tolyl)ethyl)-1,4,7,10-tetraazacyclododecane-1,4,7-triyl)triacetate (2) . To a solution of 1 (1 g, 2.12 mmol) in CH 3 CN (50 mL), 2-bromo-4'-methylacetophenone (496 mg, 2.32 mmol) and K 2 CO 3 (1.2 g, 8.46 mmol) were added. The mixture was stirred for 3 h under N 2 atmosphere at 60-65 °C, cooled to room temperature and filtered through Celite, and purified by column chromatography on silica gel 60 using 5% MeOH in CHCl 3 as eluent to yield 2 as a pale yellowish liquid in 75% yield (0.89 g, 1.6 mmol). The NMR spectra indicated the presence of two conformers in 1:10 ratio, which gave well-separated signals in the aromatic region, yet overlaps in the aliphatic one. 1 H NMR (399.95 MHz, CDCl 3 ) δ 7.98 (AA' part of AA'XX', 2H, minor), 7.81 (AA' part of AA'XX', 2H, major), 7.30 (XX' part of AA'XX', 2H, minor), 7.26 (XX' part of AA'XX', 2H, major), 4.30-4.06 (br m, 6H), 3.97 (s, 2H), 3.80-2.70 (br m, 14H), 2.41 (s, 6H), 2.40-2.00 (br m, 5H), 1.28 (t, J = 7.2 Hz, 9H). 13 
2,2',2''-(10-(2-oxo-2-(p-tolyl)ethyl)-1,4,7,10-tetraazacyclododecane-1,4,7-triyl)triacetic acid (3).
Compound 2 (100 mg, 0.17 mmol) dissolved in 1 mL of THF was added dropwise to an ice-cold (0 °C) aqueous lithium hydroxide (25 mg, 0.587 mmol) solution (2 mL). The reaction mixture was stirred at 0 °C for 30 min, monitoring the hydrolysis by LC-MS, and allowed to warm to room temperature. The mixture was neutralized with Amberlite IR-120 resin (hydrogen form), filtered and subsequently the filtrate was dried under vacuum. The crude was purified on a C18 (EC) cartridge (Isolute 5g) using 2% MeOH in H 2 O (25 mL) to afford 3 as a white solid (33 mg, 38%). The NMR spectra indicated the presence of two conformers in 1:10 ratio, which give well-separated signals in the aromatic region, yet overlaps in the aliphatic one. 1 General procedure for the complexation of 3 with lanthanide(III) salts. Compound 3 (1.0 eq., 100 mg) was dissolved in water (2 mL) and an aqueous solution of LnCl 3 (1.0 eq., 2.0 mL) was added. The mixture was stirred at 60 °C for 2 h while maintaining the pH 5-6. The product was purified by column chromatography on silica gel 60 using H 2 O:CH 3 CN (2:3) eluent to provide 4 as a white solid in 73-78% yield.
La(III) complex. 1 3 Cold hexafluoroisopropanol (2.2 mL, 20.74 mmol) was added to anhydrous aluminium bromide (5.6 g, 20.74 mmol) precooled to -10 °C in an ice bath. The resultant slurry was stirred at -10 °C for 30 min followed by a slow addition of 1,3,5-trioxane (0.560 g, 6.62 mmol) the reaction mixture was allowed to slowly warm up to room temperature, and was then stirred for additional 3 h. The reaction mixture was cooled to -10 °C and quenched by dropwise addition of water (10 mL), and the remaining aluminium salts were dissolved by adding additionally 15 mL water. Upon standing, the mixture separated into two layers. The organic phase was separated and dried over anhydrous sodium sulphate. 1 H NMR of the crude reaction product indicated 95% conversion to 5; due to the volatility of the compound no further purification was carried out. 1 (((1,1,1,3,3 ,3-Hexafluoropropan-2-yl)oxy)methoxy)phenyl)propan-1-one (6). Compound 5 (0.764 g, 2.93 mmol), 4-hydroxy-acetophenone (0.200 g, 1.47 mmol), K 2 CO 3 (0.812 g, 5.88 mmol, dried at 150 °C) and DMF (10 mL) were stirred at 75 °C under N 2 atmosphere for 3 h. The reaction mixture was poured into ice cold water and extracted with EtOAc. The organic phase was washed with water (2 × 50 mL, and was dried over anhydrous sodium sulphate. The crude product was purified by column chromatography on silica gel 60 using EtOAc:hexane (1:9) eluent mixture to provide 6 as a colourless liquid (0.9 g, 97%). 1 
1-(4-

2-Bromo-1-(4-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methoxy)phenyl)ethanone (7)
was prepared following the procedure described by Luthman et al. 4 Compound 6 (0.80 g, 2.53 mmol) dissolved in CHCl 3 (40 mL) was added to a suspension of CuBr 2 (1.14 g, 5.06 mmol) in EtOAc (40 mL). The mixture was stirred for 2 h at 65-70 °C, and then cooled to room temperature and filtered through Celite. The crude product was purified by column chromatography on silica gel 60 using 5% EtOAc in hexane as eluent to provide 7 as a pale yellowish liquid (0.80 g, 80%). 1 (((1,1,1,3,3 ,3-hexafluoropropan-2-yl)oxy)methoxy)phenyl)-2-oxoethyl)-1,4,7,10-tetraazacyclododecane-1,4,7-triyl)triacetate (8). 2-Bromo-acetophenone 7 (1.35 g, 3.43 mmol) and K 2 CO 3 (0.395 g, 2.86 mmol) was added to compound 1 (1.35 g, 2.86 mmol) dissolved in CH 3 CN (50 mL), and the mixture was stirred for 3 h under N 2 atmosphere at 60-65 °C. Subsequently, it was cooled to room temperature, filtered through Celite, and purified by column chromatography on silica gel 60 using 5% MeOH in CHCl 3 as eluent to provide 8 as a pale yellowish liquid (1.80 g, 84%). 1 H NMR indicated the presence of two conformers in a 10:3 ratio, whose signals separate in the aromatic region whereas overlap in the aliphatic region. 1 2',2''-(10-(2-(4-(((1,1,1,3,3,3-Hexafluoropropan-2-yl) oxy)methoxy)phenyl)-2-oxoethyl)-1,4,7,10tetraazacyclododecane-1,4,7-triyl)triacetic acid (9). To an ice-cooled (0 °C) solution of lithium hydroxide (0.169 g, 4.03 mmol) in 2 mL water, a solution of 8 (1.0 g, 1.34 mmol) in THF (1 mL) was added dropwise. The mixture was stirred at 0 °C for 30 min, and allowed to warm to room temperature. Upon completion of the hydrolysis, as monitored with LC-MS, the mixture was neutralized with Amberlite IR-120 resin (hydrogen form), and was filtered. The filtrate was dried under vacuum and subsequently purified on a C18 (EC) cartridge (Isolute 5 g) using 2% MeOH in H 2 O (25 mL) as eluent to afford 9 as a white solid (0.500 g, 67%). 1 H NMR indicated two conformers in 1:2 ratio, whose signals separate in the aromatic region but overlap in the aliphatic region. 1 General method for complexation of 3 with lanthanide(III) salts (10). LnCl 3 × 6 H 2 O (1.0 eq.) dissolved in water (2 mL) was added to an aqueous solution (2 mL) of 9 (1.0 eq, 100 mg). The mixture was stirred at 60 °C for 2 h under careful maintenance of pH 5-6. The crude was purified by column chromatography on silica gel 60 using H 2 O:CH 3 CN 2:3 as eluent to provide 10 as a white solid, in 78-84% yield.
2,
Supplementary Figure S1 . The 1 H NMR spectrum of 10-La(III), i.e. the lanthane(III) complex of 3.
La(III) complex. 1 The La 3+ complex, devoid of paramagnetic relaxation enhancement, shows substantial effects of dynamics on the cyclene ring and carboxylate arms resonances apparent from increased 1 H signal line broadening. Expected increased R 2 from PRE for the paramagnetic complexes makes it not possible to determine whether the same dynamic behavior is also present for these complexes. 
Pseudoconatct shifts used for the tensor calculation
